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We described the structure and uses of the teacher education 
analytical model and some inferences from preliminary experi- 
ments in our February 22nd Interim Report. 


A status report submitted June 26 was devoted to an analysis of 
White Paper issues and options and to a further description of 
the types of variables incorporated in the model; the environ- 
mental (exogenous), and endogenous (derived from within the 
model) factors; and policy decisions which influence the parti- 
cular values assumed by the variables in the various experiments. 
Possible teacher education allocation patterns in 1986-87 were 
also examined. 


This final report incornorates modified material from the 

June 26 status report plus additional analyses arising out of 
examination of projected school enrolment and teacher education 
faculty attrition patterns to the year 2901. 


Documentation of the model is included in a separate report. 


Digitized by the Internet Archive 
in 2024 with funding trom 
University of Toronto 


https://archive.org/details/31/61118918267 
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SUMMARY OF ISSUES ANN OPTIONS - 
SUPPLY AND DEMAND OF PRESFRVICE 
AND INSERVICE TEACHER ENUCATION 


SECTION I. SUMMARY OF ISSUES AND OPTIONS*SUPPLY AND DEMAND OF 
PRESERVICE AND INSERVICE TEACHER EDUCATION 


An early discussion paper prepared by the Commissioner con- 
tained comments and suggestions on the crucial problems and 
possible solutions for incorporation into a later “white: 
paper”. To provide a background to the simulation experiments 
described herein, the comments in respect of teacher education 
are summarized as follows: 


Factors Influencing Demand for Pre-service Teacher Education 


Demand for Ontario-educated school teachers may be influ- 
enced by policy or inertia-generated declines in the pupil/teacher 
ratio; by market extension and expansion, eg., service overseas 
thru CUSO, CIDA and UNESCO,extended services in nursery schools, 
day care centres, welfare and social work; reform and penal insti- 
tutions, hospitals, senior citizen centres, native people com- 
munities, adult recreational and rehabilitation education; by 
change in teacher work patterns, eqg., job sharing, extension of 
part-time teaching sabbaticals and leaves of absence, early re- 
tirement; by establishment of hiring barriers to teachers educa- 
ted in other jurisdictions. Also, as alternative program options 
constrict owing to high demand and tougher entrance requirements 
(commerce and finance, for example), one of the consequences may 
be a rise in the demand for admission to Faculties of Education. 


pactors Influencing: supply of, Pre-service Educated Teachers 


Supply of Ontario-educated teachers may be influenced by 
policy controls, eg., controls on admissions to teacher education 
institutions, controls on in-migration of trained teachers, by 
policies on inter-board transfers. Supply of teachers is also 
influenced by prospective students responding to market sianals 
and "voting with their feet”, fe., not enrolling in teacher- 
education institutions. Supply can also be controlled by deciding 
to maintain all existing institutions at minimum levels or by 
closing down one or more institutions to make the remaining insti- 
tutions more cost-effective. (Political rationales will have to 
be considered in such closure decisions). The Minister of Education 
could exert enormous influence over supply by policy on the is- 
suance of teaching certificates. 


Pre-service Education Program Options 


Program and curriculum changes could be made to alleviate 
problems caused by declining enrolments. Pre-service education 
curricula could be enlarged so that the graduate is qualified to 
teach more subjects and therefore able to move from low demand 
subjects to high demand subjects and from one panel to the other. 


SECTION I - Continued 


It should be noted however, all other things being equal, any 
enlargement of the pre-service curriculum to include additional 
options could only be accomplished by either diluting the present 
program quality or by increasing the length of the program. 
Practice-teaching could be lengthened and converted to an internship 
program with nominal pay for the internship period. Joint proarams 
could be developed with other university faculties with the goal 
being partial intearation. More intearation could be achieved by 
movina away from the one-year professional program to an integrated 
four-year concurrent program. While intearation and concurrency 
would not alleviate the long term faculty surplus problem created 
by declining enrolment, it could postpone difficult firina deci- 
sions and would improve inter-faculty cooperation. 


Supoly and "Yemand of In-service Education 


Declining school enrolments creates need (and onpnortunity) for 
retraining active and inactive teachers for other subjects. other 
levels, specialist education, education to meet the needs of new 
market demands, graduate education, up-grading of teachers with 
less than present minimum requirements in academic preparation. 
There could he a planned upgrading of teachers' skills in Fnalish, 
Math and basic arts and sciences. Retraining mioht be civen dur- 
ing enforced education leaves or sabbaticals with no penalty to 
benefit entitlements and with or without loss of salary for the 
retrainina period. Establishment of requirements for term certi- 
fication would create a recurring demand for professional develon- 
ment to meet re-certification standards. Faculty of the teacher 
education institutions might become more involved "on-site" at 
boards and schools for assistance in working with children, re- 
training. un-aqradina, curriculum development. As demand for pre- 
service education declines, the excess capacity could te absorhed 
hy planned in-service education. In-service programs, not at 
this time bound by rigid vested interests, offer opportunity for 
interfaculty cooperation in (1) developing complimentary areas 
of snecialization, (2) huildina new models for in-service programs 
ane(3) rotating the Ministry certificate courses in some systematic 
wav. 


In-service Fducation Program %ptions 


Programs and curricula could be modified to meet in-service 
education needs; trainina in professional develooment: programs 
leadinn to certificates and dinlomas; graduate deorees, retrainina 
programs facilitating transfers and exchanges between panels; non- 
credit work. unparadina of teachers' education levels: expansion of 


emoqgect fields. 


SECTION I - Continued 


Facilities and Staff Options 


Full and partial closure options could be exercised includ- 
ing keeping all facilities at a minimum staffing level; closing 
parts or all of some institutions while leaving others open to 
meet minimum reqional needs; allocating pre-service functions to 
some; in-service and graduate education functions to others. The 
stronger and larger faculties of education could be reserved 
largely for graduate studies, research and development, in- 
service education while other smaller institutions could be re- 
served for meeting pre-service regional needs. Kk should be noted, 
however, that faculty specialization at the in-service/aqraduate level 
could result in deterioration of standards and feelings of isolation 
and inferiority among the faculty in these units. 


System Organization, Planning and Control 


Regions and hoards could undertake studies of projected teacher 
demand by subject area assisted by faculties of education serving 
the reqion. Transfer options between boards could be examined 

in the light of evidence revealed by demand studies. The concept 
of regional and provincial supply pools might be explored as a 
desirable development. The critical question of aging of faculty 
and appropriate balance of experienced and new young teachers 
could be seriously examined instead of receiving lip service for 
public consumption. Government, universities, boards and the pro- 
fession could join together regularly in a teacher education forum, 
a consultative body which would examine constructively issues af- 
fectinag development of teachers. The advantages and disadvantages 
of quota systems vs job prospects information could he threshed 
out openly in such a forum. Mechanisms for reqular, up-to-date 
analysis and projection of teacher demand by subject area could 

he established reqionally and provincially with an associated 
publicity program so that current and prospective teacher educa- 
tion students would have maximum information on job prospects by 
subject area, by type of institution, region, etc. 
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SUMMARY DESCRIPTION OF THE FLEXOR* 
TEACHER EDUCATION ANALYTICAL MODEL, 
ITS USES, AND A DISCUSSION OF CRITICAL VARIABLES 


SECTION II SUMMARY DESCRIPTION OF THE FLEXOR* TEACHER ENMUCATION 
ANALYTICAL MODEL, ITS USES, AND A DISCUSSION OF 
CRITICAL VARIABLES 


Summary Description of the FLEXOR* Teacher Education Analytical 
Mode 


The FLEXOR* Teacher Education Analytical Model consists of two 
modules - a school teacher module and a teacher education module. 
It is computerized and constructed in such a way that variables may 
be easily altered for policy analysis, simulation, and experimenta- 
tion. It is designed to be used for sectoral anatysis (elementary, 
secondary, or combined) and is capable of application to data at 
the regional, individual institution, and local board levels. 


The first section of the model, The School Teacher Module, 

develops the initial crucial input - the number of school teachers 
that will be required in future years. These estimates are generated 
from projections of numbers of pupils and values of pupil/teacher 
ratios either to be expected as a matter of policy or to be exper- 
imented with. Projected teacher withdrawal rates (experimental or 
by trend extrapolation) for various reasons (family reasons, re- 
tirement, change to another occupation, etc.) are then applied to 
yield projected number of teacher withdrawals and. by subtraction, 
the projected number of teachers continuing into the followina 
year. The number of continuing teachers is subtracted from the 
number of teachers required in the same year to generate additional 
teachers to be acquired. Acquisition proportions are projected 
(experimentally or from trend extrapolations) to qenerate expected 
acauisitions of additional teachers proportioned among the various 
sources of acquisition (from teacher education institutions, re- 
turning teachers, from the part-time pool, etc.). The number of 
teacher education institution graduates required as new teachers 

is thus generated. 


The Teacher Education Module accepts as input the number of 

teacher education institution aqraduates required as new teachers. 
Projected teacher education institution admissions to araduations 
ratios (experimental or by trend extrapolation) are applied to 
yield the number of students projected as required for admission 

to teacher education institutions to satisfy the demand for 

teacher education graduates. The age distribution of teacher edu- 
cation institution faculty is evaluated along with other mobility, 
outflow, and inflow factors to yield projected net faculty outflow 
(or inflow) and by subtraction, the number of faculty in the ensuing 
year. Admitted student to faculty ratios are then computed. The 
faculty average salary is increased by an appropriate annual career 
progress factor. The faculty salaries proportion of total 
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onerating cost (experimental and trend extrapolation) is projected 
and combined with projected numbers of faculty and average faculty 
salary to generate academic salary costs. Other major costs of 
operation are similarly projected. Operating costs and increases 


from year to year per graduating student immediately employed and 
ner student admitted are then calculated. 


Uses of the Model 


In using the model the decision-maker may choose from amona 

several options of variable alteration and desiqn of exneriments. 
(1) He may choose to assian a specific value to a variable as a 
matter of policy to see its impact ea., set the elementary 
punil/teacher ratio at 20/1 in 1978-79 and see what hanpens. (2) He 
may choose to have the model examine a historical time series and 
extranolate a trend into the future eq., project a teacher with- 
drawal trend over the next ten years. (3) He may choose to exneri- 
ment with chanoes to values of a specific variable eq., vary the 
ratio of admissions to araduates to test the sensitivity of intake 
to chanaes in this variahle. (4) He mav wish to hypothesize 
specific types of future states of the teacher education system and 
assign values to variables which reflect the future states. (5) He 
may wish to design exneriments where values of several variables are 
altered in a planned way and results analysed for sianificance of 
variation. 


A Discussion of Critical Variables and Uncertainty in Projectina 


Variable Values 


FLEXOR* model variables and factors influencina the values of the 
variables are described in Anpendix 1. A discussion of the key 
variables and uncertain elements associated with them follows. 


THE SCHOOL TEACHER MODULE 


The key variahles in the school teacher module are: projected enrol- 
ment: nupil/teacher ratio: withdrawal rates (for various reasons): 
and in-hire pronortions (from various sources). 


Fnrolment Projections Table 1 shows the Watson/Quazi Estimate 1] 


projections for the Province of Ontario, 1977-86. This projection 


SECHION A 
A Discussion of Critical Variables and Uncertainty in Projecting 
Variable Values - Continue 


was used for the simulations described in Section III. While 
fertility rates could affect the elementary projections in later 
years, the numbers shown for secondary represent children already 
born. Unless immigration rates change drastically these projections 
should hold up pretty well. If so, there will be a cumulative 7% 
decline in elementary and 18% in secondary, a combined decline of 
about 10% by 1986-87. 


Pupil/Teacher Ratios: The elementary pupil/teacher ratio is now 

at about 23.5/1. In the early sixties it was sliahtly over 30/1 

and has progressively declined to the present value. A trend line 
applied to the most recent values of this variable would project 

‘a decline to about 21/1 by 1986-87. This is a key policy variable, 
of course, and while it will probably not go as low as 21/1 by that 
date, we look for a modest decline from the present level. 


The 1977-78 secondary pupil/teacher ratio is 
now about 17/1. During the late fifties and early sixties it was 
about 23/1. The ratio reached a low of about 16.4/1 in 1969 and 
has increased to 17.0 to 17.5/1 over the past several years. We 
anticipate that the value of this variable will average about 17/1 
over entire simulation period 1978-1986. Of course, this is also 
a key policy variable which can be altered in various ways for im- 
pact evaluation. 


School Teacher Withdrawal Rates: Withdrawal from the teacher force 
occurs for several reasons: resumption of family responsibilities; 
retirements; shift from full-time to part-time; change of occupation; 
promotion to a supervisory position; seeking of further education; 
etc.. The Ministry of Education maintains data files on the various 
reasons for leaving and analysis of these files shows a proaressive 
downward trend from about 13% to 11% for Elementary from 1969-70 
through 1975-76. For Secondary it was about 11% in 1969-70 and de- 
creased to just over 6% in 1975-76. Indications are that each 
declined by at least a couple of percentage points in 1976-77. With 
the tight market projected for the next few years it is difficult to 
see much of an increase in either of these withdrawal rates. Thus, 
for the simulations described in Section III, the values have been 
set at 6.00 and 4.00 respectively for Elementary and Secondary. It 
is entirely possible that we could see a bottoming out of this var- 
iable however, to be followed by resumption of an upward trend coin- 
cident with improvement of the job market and an upturn in the econo- 
my. In such an event there would be less tendency for teachers to 


SECTION II 
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clina tichtly to their present positions. In our view this is the 
more likely event, so the 6.00% and 4.00% withdrawal rates should 

be viewed as pessimistic - certainly for the long term. In fact, 
the one variable that we can project with some certainty, ie., re - 
tirement, now just over 1%, begins to increase in the early nineties 
and this. is reflected in the increasina values of withdrawal rates 
in the early nineties (Projected in the 2001 simulations of Section ¥). 


—LS=_—— 


same period the average for new graduates was 45%, with a slight 


downward trend. The average for re-enterina former teachers over 
the period was about 24%. 


What these proportions will be in the future is anyone's qauess. 

In any case, they will be dependent unon qovernment, board and teacher 
federation policies in respect of the size and composition of the 
teacher force; on the economy which affects withdrawal rates: on 
policies which will influence the choice of the supply pool, ie.. new 
araduates., re-enterina former teachers, or other sources. This is a 
very important variable. If the new araduates proportion is high. 
the market for new young teachers is favourable. If protectionism 
results in the new araduates proportion being low. the student-flow 
into and out of teacher education institutions will decline. The 
simulations of Sections III and V reflect assumptions of ootimistic 
(50%) and pessimistic (20%) views (from the viewpoint of the aspiring 
youna teacher). It will be noted later that we favour the optimistic 
view with respect to the variable of proportion of teachers to be 
hired from the pool of recent qraduates of teacher education insti- 
tucions. 
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THE TEACHER EDUCATION MODULE: FACULTY AND STUDENTS SECTION 


The key variables in the faculty and students section are: the 
teacher education institutions' admissions (preservice) to graduates 
hired ratio; the inservice training proportion; the teacher education 
institution student faculty ratio; and faculty turnover rates. 


Admissions (Preservice) to Graduates Hired: Applicants are admitted 
to teacher education Institutions each year. Some attrition during 
the program is to be expected so that fewer numbers graduate than 
the numbers admitted. Those who do graduate form a larae portion of 


a supply pool of new teachers without previous experience. 


Many who graduate search for teaching jobs along with graduates of 
the previous years (mainly the two previous years), former exper- 
jenced teachers who would like to re-enter the profession, teachers 
immigrating from other jurisdictions, etc. This is a critical var- 
jable for the teacher education institutions. A low admissions to 
graduates-hired ratio would reflect a manpower planning approach, 
je., trained teachers would be produced mainly to supply elementary 
and secondary schools in Ontario. It could also mean that the pro- 
fession has difficulty attracting new entrants. A high ratio would 
reflect the view that training for teachina is valuable in other oc- 
cupations. 


This variable has fluctuated considerably in the past at both the 
elementary and secondary levels. For teachers trained at the elemen- 
tary level, the ratio was about 2.0 in 1970-71, dropped to about 1.3 
in 1971-72, 1.2 in 1972-73, 0.7 in 1973-74 and 1974-75 and rose to 
about 1.2 in 1975-76. Presuming the statistics in file are correct 
the value of 0.7 in 1972-73 and 1973-74 can only mean that the number 
of graduates hired from the new graduate supply pool in these two 
years was about 40% higher than the number of applicants admitted to 
the teacher education institutions. The elementary teacher average 
for the period 1970-71 through 1975-76 was about 1.2. + ue 


At the secondary level the ratio has been much hicher, on an increas- 
ing trend from about 1.5 in 1970-71, to 1.8 in 1971-72, 2.6 in 1972-73, 
2.0 in 1973-74, 2.5 in 1974-75, and 2.6 in 1975-76. The average for 
the period was about 2.2. It is evident that, historically, many 
graduates prepared for secondary teaching have not been immediately 
employed by secondary schools in Ontario. 


SECTION II 


A Discussion of Critical Variables and Uncertainty in Projecting 
Variable Values - Continued 


What values should these varfables take on for planning purposes? 
From the viewpoint of the teacher education institutions .hiah values 
would protect their enrolment levels and thus enable them to avoid 
difficult contraction decisions. (This is assuming, of course, that 
students do not exercise a neqative vote with their feet and simoly 
not apply.) From the viewpoint of government and society, a low 
value might be more appropriate for easing demands on the public 
purse and preventing a condition of too many trained teachers com- 
peting for too few teachina jobs. The simulations of Section III 
and V provide for alternatives of 1.25 (a manpower planning rate) 
for this ratio for hoth elementary and secondary, or for a combined 
elementary-secondary value of 1.562 0.03 (an open-door rate) re- 
sulting from application of 1.4 and 2.0 values for elementary and 
secondary respectively. Two of the simulations of Section III allow 
this ratio to float to test the feasibility of allowina the preservice 
admission levels recommended by a recent COU report, Realignment of 
Priorities for Teacher Fducation, A Status Report on the Ontario | 
Faculties of Education, January 1978. at a 


Number of Inservice Admissions: The aforementioned COU renort pro- 
poses that inservice. education should receive hicher nriority in the 
teacher education institutions, but it does not recommend specific 
numbers or proportions of the teacher force either for the Province 
as a whole or by institution. The assumptions of all simulations 

of Sections III and V are that the FTE of inservice enrolment at 
Faculties of Education is now about 1900 (a head count of 6.9009 
representina about 6.5% of the present teacher force) and that it 
ouqht to rise to an FTE of about 1790 over a ten-year veriod (a head 
count of about 19,000 representing sliahtly more than 11% of the 
teacher force). The new teacher education requlations, trainina for 
other panels and other subjects, etc., should contribute to increas- 
ina demand for inservice education. Such assumptions as those ahove 
and the prover distribution of inservice and nreservice education 

hv institution and for the province as a whole should be discussed 


and tested bv further simulations usino alternative but reasonable 
values. 


Student/Faculty Ratio: The comhined nreservice and inservice enro]- 
ment for both elementary and secondary is estimated to have been about 
6700 FTE in 1977-78. The number of faculty is estimated to be ahout 
540, thus the average student faculty ratio for the teacher education 


institutions is estimated to have heen about 12.4 in 1977-78. 
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A Discussion of Critical Variables and Uncertainty in Projecting 
Variable Values - Continued 


An analysis of faculty age distributions shows that retirement 

rates will remain at low levels throughthe mid-eighties (1% to 2%) 
and beain to increase to a level of about 6% in the mid-nineties. 

For the simulations of Section III it is assumed that other faculty 
outflows plus retirements will sum to 3% for each year through 1986-87. 
The student-faculty ratio is derived for each year by dividing pre- 
service and inservice admissions for the year by the number of 
faculty for the year. For the simulations of Section V for the 
period 1978-2002, as retirement rates increase beginnina in the late 
eighties inflows of new faculty are allowed and the net outflow is 
reduced to zero in the mid nineties, ie., faculty numbers remain con- 
stant but there is considerable turnover with faculty inflows match- 
ing outflows. 


THE TEACHER EDUCATION MODULE: OPERATING COST SECTION 


The key variables of the operating cost section of the teacher 
education module are: average faculty career proaress factors; 
average faculty salary; distribution of operating costs amona major 
salary and non-salary accounts; total operating cost change from 

vear to year; inservice/preservice cost ratio; cost per student: cost 
per graduate hired; index of cost per student; index of cost per 
graduate hired. 


Career Progress Factors iz): University faculty associations have 
recently been able to negotiate aqreements which feature annual 
career proaress increments of over 2%. However, with inflation 
averaqinag 8 - 9 % and total increases to salaries lucky even to apn- 
proach this, the net effect is that average career proaress, in real 
terms, is reduced to zero or even a neqative value. It is unlikely 
that this situation will change much in the short term unless there 
is a dramatic upturn in the economy and higher education once more 
becomes a high priority. Since neither of these events is likely. 
we are projecting a zero career proaress factor for faculty salaries 
through the mid-eighties after which progressive improvements are 
made to reach a final level of 1% at the turn of the century. 


Average Faculty Salary: The 1977-78 average faculty salary is 
estimated to be $30,000. With a net career proaress annual rate 

of zero. the average salary remains at $30,000 through 1986-87 in 

the simulations of Section III. For the 2001 simulations of Section V 
the average salary remains at $30,000 through 1986-87 and increases 

at an increasing rate thereafter to a level of $33,300 in 2001. 


SECTION II 


A Discussion of Critical Variables and Uncertainty in Projecting 
ariadDle Values - Ccntinue 


Operating Cost Distribution: The present average distribution of 
operating costs in teacher education institutions is roughly as 
follows: 50% faculty salaries; 10% non-academic staff salaries; 

7% fringe benefits: 6% equipment and supplies; 3% utilities and 
taxes; and 24% all other operating costs. This breakdown has been 
provided to allow for examining the impact of alterina the propor- 
tion of the budget consumed by faculty salaries. In the model, the 
total operating budget is strictly a function of faculty salaries. 
For examole; 540 faculty members at $30,000 each, consumina 50% of 
the operating budget equals a total operatina cost of $32,400,000. 
If the model is instructed to reduce the total operating cost by 

3% per annum meanwhile maintaining the $30,000 average salary and 

a 50% faculty salaries proportion of the budget. the variable which 
remains to accept the reduction is number of faculty. With retire- 
ment rate as projected, the model forces enough outflow that the 
total operatina cost constraint is not breached. Thus, in the 
second year of the simulation: 


0.97($32,400,000) ¥ ieee?) x 524, 


Alteration of the 50% factor or the $30,000 averace salary, or both. 
alona with the number of faculty are possible. For the simulations 

of Sections III and V the 50% faculty salaries proportion is maintained 
over all years and the other comnonents of operatine cost do not enter 
the calculations. 


Total Operating Cost and Percent Operating Cost Chance: For the siru- 
Tations of Section III the total operating cost declines at the rate 

of 3% ner year through 1986-87. This is based on the assumption that 
if inflation is held at 6%, for example, the universities will receive 
an increase of 5% and teacher education institutions within the univer- 
sities will receive an increase of 3%. Thus, the net change, in cur- 
rent dollars, is -3%. The judament implied is that universities will 
fall slightly below average in government's priorities and that teacher 
education institutions will fall even lower in the universities ' 
internal priority rankinas. For the 2001 simulations of Section V it 
is assumed that the austerity pattern will hegin to relax beqinnina in 
1987, and that teacher education institutions will begin to receive 
more favourable budaetary treatment. In the late nineties the total 
operating cost is exnected to increase by 1% per annum. 


Inservice/Preservice Cost Ratio: At this time some inservice educa- 
tion is conducted with fundina at a level below that of 2 BIU's per 
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SECTION II 


A Discussion of Critical Variables and Uncertainty in Projecting 
Variable Values - Continue 


student. Thus, the inservice/preservice unit cost ratio is under 
1.0. We estimate the present ratio to be 0.80. Also, we are pro- 
jecting that as inservice education assumes higher priority it will 
beain to be funded at levels closer to full BIU value. The simula- 
tions of Section III project a steadyincrease in this ratio to 0.90 
in 1982-83 through 1986-87. For the simulations of Section V the 
ratio is assumed to be 1.0 from 1987-88 through 2001-02. 


Cost per Student: Cost per student is determined each year by 
dividing the annual operating cost by the number of preservice and 
inservice students (FTE) admitted that year. In 1977-78 the average 
cost per student is estimated to be $32,400,000/6720 = $4,821. 


Cost per Graduate Hired: The cost per araduate hired from a preservice 
education program is determined as follows: 


Cost per Graduate ined Preservice snare f ibudget sim aiecy a 
ie eae taal Number of Graduates Hired in Year X + ] 


where preservice share of budget is, 
(Cost per preservice student)(Number of preservice students) 


and, cost per preservice student is, 


; Total Operating Cost ; 
ee aes of Preservice z nservice/Preservice Number of 
Students Cost Ratio Inservice Students 


Thus, for determination of 1977-78 unit cost per graduate hired, the 
cost per preservice student is: 


$32,400,000 3 
(Selo at ORE IROeaIN) Peace? 


The preservice share of the budget is, 
($4,971)(5,700) = $28,334,700 
and the cost per qraduate hired in year X + 1 is, 


$28,334,700 
ie 


2,205 = $12.850. 
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SECTION II 


A Discussion of Critical Variables and Uncertainty in Projectin 
Variable Values ~ Continued 


Cost per Student Index: The 1977-78 cost per student is indexed 

to 1.00 and all cost Per student values in succeeding years are 
divided by the estimated 1977-78 unit cost to yield an index of 
cost per student relative to the base year cost. Thus, a projected 
average cost per student of, say, $9,892 in 1980-81 would yield an 
index of 2.05 relative to the 1977-78 cost per student. In other 
words, the per student cost is expected to double under the as- 
sumptions of the particular simulation that produces this value. 


Cost per Graduate Hired Index: The 1977-78 cost per graduate hired 
is indexed to 1.00 and all cost per graduate hired values in suc- 
ceeding years are divided by the estimated 1977-78 unit cost to 
yield an index of cost per graduate hired relative to the base year 
cost. A projected average cost per graduate hired of, say, $23,103 
in 1980-81 would yield an index of 1.80. In other words, the cost 
per graduate hired from a preservice program is expected in increase 
by 80% over the 1977-78 unit cost. 
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SECTION ITY 


SIMULATION EXPERIMENTS ON THE 
FLEXOR*® TEACHER ENUCATION ANALYTI- 
CAL MODEL, 1977-78 THROUGH 1986-87 


SECTIONIII SIMULATION EXPERIMENTS ON THE FLEXOR* TEACHER 
EDUCATION ANALYTICAL MODEL, 1977-78 through 1986-87 


Appendix 1 describes the model variables, values of which may be 
driven by environmental factors, policy decisions, or algo- 
rythmic operations internal to the model. The model is programmed 
to show simulated results for 20 years in theelementary, secondary 
and combined modes. 


The starting point for the simulation experiments is 1977-78. 
The variable values for this base year dre the best estimates 
possible at this time. The bottom lines for the model are 
indexes of cost per student and cost per graduate hired 
(1977-78 = 100). If there is concern about the values of the 
variables in the base year the index rows of unit cost changes 
will show relative unit costs irrespective of the 1977-78 base 
values. 


The following simulations were run using the most recent Watson- 
Quazi projections (Projection #1) of public and separate school 
enrolments and the following variable values: 


Type of Simulation and Variable Alterations 1977-78 through 1986-87 
(Variable Names in Italics) 


SIMULATION #1 Basic Scenario 


Elementary puptl/teacher ratio moves from 23.5 to 22.0. 

Secondary puptl/teacher ratio moves from 17.0 to 16.0. 

Combined puptl/teacher ratto moves from 20.96 to 19.85. 

(This is an assumed likely environmental development. ) 

Percent wtthdrawale of school teachers assumed at 6.00%, 4.00% and 
5.00% for all years respectively for Elementary, Secondary and 
Combined sectors. (Assumed environmental development). 

Percent of teachers to be htred from teacher education instttuttions 
assumed at 50% in 1977-78, 40% in 1978-79, 30% 1979-80, and 

20% for succeeding years for both elementary, secondary and the 
combined sectors. (Assumed environmental development). 

Number of admissions (pre-service) per teacher education institution 
graduate hired for Elementary moves from 2.14 in 1977-78 to 1.77 

in 1978-79 and levels off at 1.40 in subsequent years. For 
Secondary, the ratio moves from 2.16 in 1977-78 to 2.08 in 

1978-79 and levels off at 2.00 in subsequent years. For the comiined 
mode the resulting ratios are 2.175, 1.66, 1.57, 1.48. 1.43), 124g ee cae 
1.55, 1.57, 1.54. (This is the key policy variable which reflects 
admissions policy related to qraduates placed in teaching positions 
in schools.) 

Number of tn-service admisstons assumed to increase by 5.2% per 
annum for both Elementary, Secondary and the Combined sectors, an 
overall increase of 66% in 10 years. (This is to reflect likely 
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SECTION III 


SIMULATION #1 Basic Scenario (Continued) 
Number of in-service admissions 


environmental and policy developments. There is likely to be a 
demand from current teachers for more inservice training and 


government is likely to encourage trainina for improvement and 
competence in other subject areas) 


Percent teacher education inetitutton faculty outflow estimated 
from retirement rate projections, other projected outflows and 
forced outflows arising from budget constraints, Net outflow 
assumed at 3% per annum for both sectors for all] years. (This 
constraint is consistent with the constraint on total budaet 
below. ) 

Career progress payments (%) to teacher education faculty assumed 
at 0% each vear for both sectors. (This is estimated to be the 
result of university budget constraints causina faculty salaries 
to increase by 2 to 3 nercentaqge noints less than int Vattonee 
Total operating cost of teacher education instituttons assumed to 
decline hy 3% ner annum in real terms each year for all vears 

for Foth sectors. (This is estimated to he the result of university 
budget constraints arisinc directly from Ministry fundina policy). 
Inservice/preservice cost per student rattoassumed at 80% in 
1977-78, increasina steadily to 90% in 1982-83. and levelina off 
at this value in suhseauent years. (Inservice courses have not 
always heen funded at as high a level ner student as preservice. 
Theaincrease to 90% reflects a judament that. this ratio will im- 
nroverphut that it will not reach, 100%). 


SoU LON ee. ”)6 COU Realjaanmeant Scenario 


For Simulation #2, the total elementary and secondary nreservice 
admissions were fixed at the values suaacested in the COl! report, 
Realicnment of Priorities for Teacher Education, A Status feport 

on the Cntario Faculties of Education. January. 1978, Tahle 4 

pane 27, For this simulation the variahle admissions (preservice) 
per agraduate htred was allowed to float. Values for other variables 
were set as in Simulation #1. 


SIMULATION #3 COU Realianrent, Capacity Absorption Scenario 


For Simulation #3, the variable admisstons (preservice) per graduate 
hired was fixed as for Simulation #1 and the variahle number of 
inservice admtsstons was allowed to float to a level where the total 
of nreservice and inservice admissions would be sliahtly hicher 


SECTION ITI 


SIMULATION #3 COU Realignment, Capacity Absorption Scenario 
(Continued) 


than that of Simulation #2. It should be noted that the COU 
realignment report contained no recommendations at all on the 
desirable level of in-service enrolment or its distribution to 
institutions - a most unusual omission in view of the report Ss 
emphasis on realignment toward in-service education. 


SIMULATION #4 Reduced Annual Salaries Scenario 


For Simulation #4, the variable average academic salary was re- 
duced by 2% per annum in real terms. Values of other variables 
were set as in Simulation #1. 


SIMULATION #5 Tight Budget Scenario 


For Simulation #5, the variable total operating cost was reduced 
by 5% per annum in real terms for a total reduction of 35% over 
10 years. 


SIMULATIONS #6 through #10 are the same scenarios as #1 through #5 
respectively except that for these scenarios the variable percent 
of teachers to be htred from teacher education institutions was set 
at 50% for all years of the simulation. (The average value of this 
variable during the period 1969-75 was about 46%.). 


Tables 2 and 3 below show some essential teacher education insti- 
tution decision information for the initial year, two intermediate 
years, and the final year of the simulations. 


The startling immediate decline in preservice admissions from 

5,694 in 1977-78 to 1,741 in 1980-81 becomes apparent in Simula- 
tion #1 mainly as a result of a low hiring rate prediction (20%). 
The combined student/faculty ratio also sinks to a very low level 
and the index of cost per student more than doubles through 1983-84. 


Application of reasonable planning targets for inservice ad- 
missions shown in Simulation #2 would produce preservice admissions 
ratios over 6, ie., for every six admissions only one graduate 
would be placed. The index of cost per graduate hired more than 
doubles through 1983-84. 


Simulation #3 shows what happens when preservice admissions are 
held to Simulation #1 values while allowing inservice admissions to 
float to a level where the totals of preservice and inservice are 
about 120% of the preservice admission level of Simulation #2. 
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SECTION IIT (Continued) 


Simulations #2 and #3 tend to show that the COU realiqnment pro- 
posals are unrealistic. In #2 the preservice admission ratio is 
unacceptably high. In #3 the inservice numbers are unreasonable. 
A head count in excess of 25,000 school teachers would be neces- 
sary to provide an FTE inservice enrolment of 5,500. 


Simulation #4 was designed as an experiment to show that if 
salary increase demands are held to a level of -2% per annum in 
real terms, additional new faculty can he in-hired while the 
budget remains within the overall] constraint of -3% per annum. 
Nf course, this also results in a lower Student/faculty ratio 
than is shown for Simulation #1. 


Simulation #5 reduces the budget by 5% per annum in real terms. 
This experiment results in some additional forced outflows of 
faculty with a consequent increase in student/faculty ratio over 
tage sot Simulation #1. 


Simulations #6 through #19 are duplicates of #1 through #5 except 
for the 50% factor for percent of new qraduates hired. fBecause 
this factor is considerably higher. preservice admissions values 
in #6. #8, #9, and #10 are higher. The number of inservice en- 
rolments required to make the COU realignment proposals reason- 
able (Simulation #8) is reduced considerably - to an FTE of 3,590. 
or a head count of close to 20,000. This number is still very 
high however and probably not feasible. It will be noted also 
that the preservice admissions ratio of the CO! proposal (Simu- 
lation #7) is still unacceptably high. 


Simulation #11 was conducted on the basic scenario of Simulation 
#1 with the variable percent of new agraduates hired set at 40% 

for the period 1980-86. As expected, this shows smaller preservice 
enrolments than #6 and lower student faculty ratios. It is nos- 
sible that this simulation might be viewed as a lower limit plan- 
nina scenario. 
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SECTION IV DEVELOPMENT OF PLANNING TARGETS 1986-87 


It is evident from the simulations and from the data contained 
in Tables 2 and 3 that the period 1980-81 thru 1983-84 repre- 
sents the low phase of cyclic activity after which the combined 
effects of stabilized and/or growing enrolments and faculty at- 
tritions begin to produce marginal gains. 


Planning for allocation of resources to meet projected demands 
should not be based on the low point of cyclic activity. If such 
were the case, the very low projected 1982-83 enrolments in 
teacher education institutions for secondary preparation (in the 
range of 100 to 300) would dictate closing or severely curtailing 
the secondary - oriented faculties of education at U of T and 
Queens. 


Rather the planning target(s) ought to approximate the mean level 
of activity and the planning period considered ought to encompass 
a time span of more than just a few years - rather more like 10 
to 30. The 1986-87 values of Simulation #6 a decade hence, have 
been selected as reasonable target values for planning purposes. 
For the combined elementary and secondary sectors, the target 
values of key teacher education institution variables would be as 
follows: Preservice admissions to gradudte hired ratio = 1.54; 
Number of preservice admissions = 3,500; Number of inservice ad- 
missfons = 1,700; Student/faculty ratio = 12.61; Index of cost 
per student = 0.99 


Table 4 has been constructed to show alternate patterns of 1986-87 
enrolment by institution compared to MCU funded preservice, in- 
service and total enrolment in 1977-78. Pattern 1 allocates total 
preservice and inservice enrolment according to the 1977-78 pro- 
portions of enrolment at each institution. Pattern 2 represents 
an arbitrary redistribution of the major share of the inservice 
enrolment to Toronto, Queens, Western and Ottawa, with Brock, 
Laurentian, Windsor and York picking up the difference in preservice 
enrolment. In Pattern 3 it is assumed that the OTEC's will have 
been closed and that the released preservice enrolment would dis- 
tribute largely to Brock, Toronto, Western, Windsor and York. 
Nther patterns are also possible. Patterns 2 and 3 represent 

our best quess of the way preservice and inservice enrolment 

would distribute assuming totals shown and no provincial pol- 
fcies on limited enrolment by institution. 


Table 5 shows an estimate of 1977-78 student and faculty numbers 
and projected 1986-87 student/faculty ratios at the insitutions 
assumina the Pattern 2 enrolment and that retirement occurs 
according to present faculty age distributions at each insti- 
tution. lees important to emphasize that this is not a recom- 
mended pattern. t 1s simply one example of how enrolment and 


faculty might be distributed in 1986-87. 
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SECTION IV DEVELOPMENT OF PLANNING TARGETS 1986-87 (Continued) 


Table 5 shows that if the enrolment were to be distributed according 
to Pattern 2 and if Faculties of Education and the OTEC's were to 
retire as projected with no in-hires, a reasonable overall student/ 
faculty ratio would exist in the System. This means that if dis- 
economies and inefficient allocations of resources inherent in the 
declining enrolment period of 1978-79 thru 1984-85 can be tolerated, 
a relatively effective system can exist in 1986-87 with the same 
number of institutions in existence at this time. 


It is recognized however, that the price of maintaining all in- 
stitutions thru these years may be considered too high. Our own 
preferred recommendation would be to ride it out and not close 

any. The simulations and Table 5 show that reasonable student/ 
faculty ratios could exist at all institutions in 1986-87 owing to 
expected faculty attritions in prior years. Although no acceptable 
economic analysis of the alternative total costs of closing and 
reopening versus continuing operation is available (or possible, 

in our view), the costs of the former alternative would be very 
high. When such costs are combined with the political costs of 
closure (Note the recent attempts to close Algoma College) it 

would seem that continuing operation is the preferred alternative. 
However, these are decisions which must be made by the universities 
and government together -- the universities because they have 
responsibility for the faculties of education and government, be- 
cause of education faculty agreements with universities and because 
of its direct control over OTEC's. 


Without pretending that they are completely sufficient we would 
suqgest that the following factors should be taken into account 
when and if closure 1s considered: 


1. The commitment of the university to maintain a 
strong faculty of education despite declining 
enrolments. ie., the faculty is seen as a vital 
part of the university, not as an undesirable 
appendage to be disposed of when it ceases being 
a profitmaker. 


2. The quality of the program and its graduates mea- 
sured by the extent to which graduates of the 
program are perceived as well qualified, desirable 
candidates and productive workers in education and 
related fields. 


3. The dearee to which the region is served by the 
institution located in the same region. 


4. The proportion of the total university work that 
is accounted for by the education faculty. 
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SECTION IV DEVELOPMENT OF PLANNING TARGETS 1986-87 (Continued) 


The first item is important because universities have responsibility 
for the internal allocation of resources. One university may wish 
to sustain the faculty of education through a difficult period be- 
cause it values the program. Another may see enrolment decline as 
an opportunity to dump a program that it never really wanted in the 
first place. The internal budget priorities of the universities ‘ 
will soon provide a glimpse of how universities will respond in- 
dividually and collectively. 


Unfortunately, we can only get a partial assessment of the 
second factor ie., the placement of graduates in elementary and 
secondary institutions. Education-trained graduates are use- 
fully employed in other related fields; indeed, employment in 
these related fields ought to be exploited much more than it is. 
The attractiveness of graduates to employers is also a measure 
of the quality of education provided, particularty if the 
graduates find employment easily outside the immediate region. 


The third factor may be measured by the deqree to which graduates 
find employment in the region within which the teacher education 
institution is located. 


The fourth factor may be important if the teacher education in- 
stitution represents a significant part of the university. A 
decision on closure here might result in the eventual demise of 
the entire university. 


Table 6 shows one way in which partial assessments of the 2nd and 
3rd factors might be made. The Ministry of Education tapes were 
examined for data on graduates finding employment within the 
region and province by institutions for the years 1975, 1976, and 
1977 as of September 1977. The percentages of graduates of the 
institutions for these years finding employment in the reqion and 
in the province are shown in Column 1. The 1977-78 enrolment 
proportions of each institutionfor elementary and secondary are 
shown in Column 2. The overall regional and provincial employment 
indexes of Column 3 are derived by weighting the elementary and 
secondary employment vercentages by the proportion of each at 
each institution and finding the sum. For example, the reaional 
index for Brock is derived as follows: 


(38% Elementary x .86) + (36% Secondary X .14) 

= 37.73% Reaional Index - rounded to 38% 
Similarly, for Brock's provincial index, 

(59% Elementary x .86) + (57% Secondary X .14) 


= 58.7% Provincial Index - rounded to 59% 
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PoECALon. TV DEVELOPMENT OF PLANNING TARGETS 1986-87 (Continued) 


The indexes are then ranked regionally and Drovincially. An 
overall combined index is then computed by averagina the reqional 
and provincial indexes -- in other words, assiaqnina a weight of 
0.50 to each index. These overall ratinas and rankinas are shown 
in Column 4. Other weights to reflect preferences for regionaliz- 
ation or provincialization could be applied, of course. For 
example, if the preference were strongly for regionalized pre- 
service education, weights of 0.70 and 0.30 could be applied 
respectively to the regional and provincial indexes. 


Table 7 shows the education BIU's (undergraduate and aqraduate) 
at each institution related to the total BIU's earned by the 
university. This roughly reflects the proportion of the univ- 
ersity's income earned by the Faculty of Fducation. 


The institutions are ranked in order of income earned as a pro- 
portion of total income. This represents an attempt to assess the 
TOuUGtD tactor. 


Table 8 shows the rankings on all factors - regional and provincial 
indexes of graduate placement effectiveness, overall weiahted rat- 

ing of placement effectiveness, and proportion of income earned for 
the parent institution. 


Tables 6 through 8 aive information which might be helpful if and 
when decisions on closure or severe curtailment are contemplated 
by universities and government. For example, York ranks first on 
placement and 10th on income proportion. Both of these factors 

at the ends of the spectrums along with the university's priority 
ranking of Education should he considered in any closure or cuthack 
decision. Nipissing shows the opposite extreme. It ranks low 

on placement but first on proportion of income earned. Education 
represents over half of the entire institution. Closure here 

would almost certainly mean closure of the entire institution. 


The negative correlation generally exhibited between the factors 
of graduate placement and income proportion will make it very 
difficult to decide on which institution should be closed. 


The evidence in Table 8 is also an important contributing factor 
leadina to our recommendation that. barring unusual downside dev- 
jations from projected enrolment demand and resource allocation 
patterns. universities and aovernment should avoid nrecipitate 
actions in decidina to close one or more institutions. By the 
time such decisions could be jmplemented, they may answers to 
problems that no lonaer exist. 
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SECTION V SIMULATION EXPERIMENTS 1977-78 through 2001-02 


SectionIII described simulations conducted for analysis of the 
1977-86 planning period. Subsequent to these simulations, the 
model was amplified to include the years 1987-2001. Revised 

and updated pupil enrolment estimates for the entire period 
1977-2001 were supplied by Mr. Said Quazi. (Table 9). Mr. Quazi 
also provided data which allowed for improved estimates of 
school teacher attrition rates under alternative assumptions of 
retirement at (1) age 65 or (2) with aae and years service 
equaling 90. ‘ith these data eight additional simulations were 
conducted as follows: 


SIMULATION #12 Scenario reflecting low estimates of hirina 
of recent araduates of teacher education insti- 
tutions, low admissions to graduates hired ratio, 
and schoolteacher retirement at age 65. 


Elementary puptl/teacher ratto moves from 23.5 to 22.00 in 1983 
and remains constant at 22.00 in following years. 


Secondary puptl/teacher ratto moves from 17.00 to 16.00 in 1982 
and remains constant at 16.00 in following years. 


Percent wtthdrawals of school teachers assumed at 6.00% and 4.00% 
respectively for Elementary and Secondary until increased retire- 
ments of school teachers heainninag in 1992 cause total withdrawals 
to increase accordingly. 


Percent wtthdrawal by rettrement of school teachers estimated 
from projected retirements at age 65. 


Percent of new teachers to be htred from teacher education in- 
stituttons assumed at 50% in 1977-78, 40% in 1978-79, 30% in 
1979-80 and 20% in 1980-81 and subsequent years for both the ele- 
mentary and secondary sectors. 


Number of admissions (pre-service) per teacher education tinstitu- 
tion graduate hired moves from 2.15 in 1977-78 to 1.85 in 1978-79, . 
1.55 in 1979-80 and 1.25 in 1980-81 and subsequent years. (This 
is an assumed restrictive policy designed to correct problemsoof 
new teachers not finding suitable employment). 


Number of tn-service admisstons assumed to increase steadily to 
reach a combined level of 1700 in 1986-87 and remain at this level 
in subsequent years. 


Percent teacher educatton institution faculty outflow estimated 
from retirement rate projections, other projected outflows, and 
forced outflows arisina from budget constraints. Net outflow is 
assumed at 3% per annum through 1986-87 following which year it 
decreases steadily to zero in 1994 and subsequent years. (This is 
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SECTION V SIMULATION EXPERIMENTS 1977-78 through 2001-2 
(Continued) 


to reflect an easing of faculty attrition as a result of steadily 
increasing retirement rates and increased faculty turnover be- 
ginning in the early nineties.) 


Career progress payments (%) to teacher education faculty assumed 
at 0% through 1986-87 and increasing steadily in following vears 
to a level of 1.00% in 1996-97 and following years. (With an 
easing of faculty attrition there will be an accomnanying in- 
crease in real payments for career progress.) 


Total operating cost of teacher education institutions assumed 
to decline by 3% per year in real terms through 1986-87 and de- 
crease steadily thereafter until it stabilizes at an increase of 
1.00% per annum beginning in 1996-97. 


Inservice/preservice cost per student ratto assumed at 80% in 
1977-78 increasing steadily to 100% in 1987-88 and subseauent 
years. (This reflects an assumption that eventually there wil] 
he equal funding on a per-student basis). 


SIMULATION #13 Scenario reflecting low estimates of hiring of 
recent aqraduates of teacher education institutions, 
high admissions to qraduates hired ratio, and 
schoolteacher retirement at age 65. 


For Simulation #13 the variable, Number of admtsstons (pre-service) 
per teacher education institution graduate htred for Elementary 
decaanes from 2.14 in 1977 to 1.77 in 1978 and stabilizes at 1.40 
in 1979 and subsequent years. For Secondary, the ratio declines 
feomec.16 in 1977 to 2.08 in 1978 and stabilizes at 2,00 tn 19/9 
and subsequent years. For the Combined sectors. the stabiliza- 
tion range is 1.45 - 1.65 beginning in 1979. (This ts to reflect 
a liberalization of a restrictive policy on admissions. The 

view here would be that teacher education would be valuable in 
non-school teacher occupations.) Values for other variables were 
set as in Simulation #12. 


SIMULATION #14 Scenario reflectina low estimates of hirina of 
recent qraduates of teacher education institutions, 
a low admissions to graduates-hired ratio, and 
school teacher retirement at years of service plus 
age equal 90. 


For Simulation #14 the variable, Percent withdrawal for retirement 
in the school teacher module was based upon estimates of retirement 


SECTION V SIMULATION EXPERIMENTS 1977-78 through 2001-2 
(Continued) 


using the 90 rule, ie., age and years of service equal 90. This 
reflects an optimistic (and unlikely) view that all teachers 
will retire at 90 years. All other variable values were set as 
for Simulation #12. 


SIMULATION #15 Scenario reflecting low estimates of hiring of 
recent graduates of teacher education institutions, 
a high admissions to graduates hired ratio, and 
school teacher retirement at years of service plus 
age equal 90. 


For Simulation #15 the values of the variable Number of Admissions 
(preservice) per teacher education institution graduate hired 

were set as for Simulation #13. All other variable values were 
set as in Simulation #14. 


SIMULATIONS #16, #17, #18 and #19 are the same as #12, #13, #14, 
and #15 respectively except that a high estimate of hirina of re- 
cent graduates of teacher education is assumed. For these simula- 
tions the variable, Percent of new teachers to be hired from teache: 
educatton tnstttutions is set at 50% for all years of the simulatio 


Tabs ea) recapitulates the assumptions for Simulations #12 through 
#19. 
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SECTION VI DISCUSSION OF SIMULATION RESULTS 1977-78 
through 2001-02 


Table 11 shows the values taken on by certain key variables 
under the differing assumptions of new teacher hiring rates 
(20% vs 50%), preservice admission ratios (1.25 vs 1.4 elemen- 
tary and 2.0 secondary) and school teacher retirement rates 
(age 65 vs age plus years of service = 90), 


Simulation #12 could be considered as the most pessimistic 
scenario (from the viewpoint of the teacher education institu- 
tion). New teacher hiring rates are very low at 20%; school 
teachers do not retire until forced to at age 65; and pre- 
service admissions are held to 125% of new graduates placed 

in teaching jobs. 


With this scenario, number of preservice admissions sinks to 

a low of about 1000 durina the eiahties and rises very slowly 

to about 1390 at the turn of the century. (Inservice admissions 
are assumed constant for all simulations, representing approxi- 
mately 10% of the FTE school teacher force takina some kind of 
inservice education annually.) Total admissions never rise 

much above 3,000 which is less than half the number of admissions 
in 1977-78. The student/faculty ratio in the teacher education 
institutions declines to about 5/1 in 1981-82 and rises slowly 

to 8/1 at the turn of the century. The index of cost per student 
rises to 2.55 in 1981-82 and stays above 1.6 thereafter. In 
other words,assuming a present operating cost per student of 
about $5,000, the projected constant dollar per student cost in 
1981-82 would he about $12,750 in 1981-82 and would remain above 
$8,000 in following years. The index of cost per graduate hired 
rises to about 1.4 in 1981-82 after which the effects of low 
hiring and admission rates (producing low enrolment levels) be- 
qin to show in a lowered cost per graduate hired, about 0.78 in 
1991-92 and 0.86 in the year 2001. Assuming a present cost per 
graduate hired of about $12,000, it would rise to over $16,090 

in 1981-82, after which it would decline to between $9,000 and 
$10,000 for the rest of the century. In short, a pessimicerc 
outlook would include (1) restrictive policies and/or environ- 
mental impacts on new school teacher hirings and admissions to 
teacher education institutions and (2) low school teacher at- 
trition rates culminating in low enrolments, hiah Sstudent/faculty 
ratios and high operating cost per student and per graduate hired. 


Given the long-term planning implications (over 20 years) if the 
assumptions of this scenario were reasonably close to what the 
future holds for teacher education it would be difficult for the 
universities and government to avoid closure and/or merqer 
decisions. 
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SECTION VI DISCUSSION OF SIMULATION RESULTS 1977-78 
through 2001-02 


Simulation #19 represents the other extreme, ie., an opti- 
mistic long-term scenario (from the viewpoint of the teacher 
education institution). New teacher hiring rates are high at 
50%; school teachers retire as soon as age plus years of service 
equal 90; a liberal policy of preservice admission rates at 
about 1.55 is maintained. With this scenario preservice admis- 
sions decline to a low of about 3,100 in 1981-82 and rise steadily 
to above 7,000 in the year 2001. Total admissions in that year 
would be above 9,000. The student/faculty ratio in the teacher 
education institutions declines to a low of about 9/1 in 1981-82 
and rises to about 23/1 in 2001. (Actually, this would not 
occur because hiring policies would be established which would 
cause the student/faculty ratio to stabilize at, for example, 
14/1. In that event, of course, total and per unit costs would 
have to rise accordingly.) Of course, with this large increase 
in the student/faculty ratio, both indexes of cost per student 
and cost per graduate hired decline rapidly. 


If this optimistic scenario were close to what the future holds 
for teacher education, no immediate closure decisions would seem 
indicated, and the teacher education institutions would be pressed 
to handle demand beginning in the early nineties. 


It is likely that neither the pessimistic or optimistic scenario 
represent future reality. The combined effects of market forces 
(supply and demand), inertia, teacher federation actions, aovernment 
and educational institution policies, etc., will cause moderation 

of the extreme decline characterized by #12 and a dampening of 

the fluctuations characterized by #19. 


We believe simulation numbers 16 and 17 to be the more likely 
harbingers of the future. The percentage of new teachers hired 
will he close to 50% reflecting a desire to maintain vitality 

in the teaching force and to provide opportunities for new, young 
teachers. University policies on preservice admission ratios are 
unlikely to be as low as 1.25 or as high as 1.55. [nan infla- 
tionary economy school teachers will tend to work until forced to 
retire. If this is so, simulation numbers 16 and'17 provide a 
range within which the future of Ontario teacher education lies. 
The key elements of this possible future are recapitulated in 
Table 12. 
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Appendix 1 Deseription of FLEXOR* Medel Variables and 
Factors Influencing Values ef the Variables 


Medel Variable 


SCHOOL TE&CHER MODULE 


Elementary and Secondary 
School Enrolments 


Type ef 
Variable 


Exogenous 


Factors Influencing 
Variable Values 


Fertility and school 
retention rates 
Immigration pelicies 


Number of school teachers 


Endogenous 


Policy 


Current and projected 
enrelment levels 
Budget constraints 
Values of other medel 
variables 


Values of above var- 
iables 

Board and ministerial 
decisions 


om > Oe ©& om On Oe oe te OF Om Oe SP ee OP OO OS SS OS Se oe ee SO GE ee SD SE GS GS EES SS OO GS a OO ee a eT ee 


School teacher withdrawal 
rates (%) 


Family reasons, retirement, 
become part time, change 
eceupation, upgrading, fur- 
ther education, all other 
reasons 


Exogenous 


Pelicy 


General economy and 
the job market 


Ministerial and board 
decisions 


Number of continuing school 
teachers 


Values of above var-= 
iables 
Beard decisions 


Rate of acquisition of 
school teachers (% 


New teachers, re-entering 


former teachers, become full 


time, in-migration, tempor= 


Number ef school teachers 
acquired 


Exegenous 
Endogenous 


Endogenous 
Policy 


Exogenous 


Ministerial and board 
decisions and budget 
constraints 

Reentry rates 

Values of above var- 
iables 


Values of above vari- 
ables 

Ministerial ard board 
decisions 

Number of school tea- 
chers available 
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APPENDIX 1 


DESCRIPTION OF FLEXOR® MODEL 
VARIABLES AND FACTORS INFLUENCING 
VALUES OF THE VARIABLES 


Appendix 1 (Continued) 


Model Variable 
TEACHER EDUCATION MODULE 


Graduates of teacher education 
institutions acquired as new 


teachers 


Type of 
Variable 


Endegeneus 
Policy 


Exegenous 


Factors Influencing 
Variable Values 


Values of above variables 
Ministerial and board 
decisions 

Number of graduates 
available 


Ratie ef preservice teacher 
education admissions to grad- 
uates acquired as new teachers 


Pelicy 
Endogenous 


Exegenous 


Ministerial and univer- 
sity decisions 

Values of other model 
variables 

Number and quality of 
applications to teacher 
education institutions 


Number of admissions to teacher 
education institutions, pre- 


service and inservice 


Endogenous 
Policy 


Exegenous 


Values of other model 
variables 

Ministerial and univer- 
sity decisions 

General economy and the 
job market. Number and 
quality of applications 
to teacher education 
institutions 


Student/faculty ratio in teacher 


education institutions 


Endogenous 


Exogenous 
Policy 


Values of other model 
variables 

Outflows of faculty 
University hiring, re- 
tention and retirement 
decisions 


Faculty ovtflows (inflows) at 
teacher education institutions 


(%) 


Policy 
Exogenous 


Endogenous 


University retention 
and retirement decisions 
General economy and the 
job market 

Valuee of other model 
variables 


SS ee ee a we em we ee em ee ee ee ee ee ee me ee ee ee we ee ee ee ee ee ae ee a es ee 


Career pregress increase in 


teacher education faculty 
salaries (%) 


Exogenous 


23) Grae: 


University retention and 
retirement decisions. 
Collective bargaining 
agreements. University 
budget censtrainte and 
salaries policy 

General economy and the 
job market 


Appendix 1 (Continued) 


Medel Variable 


Average salary ef teacher 
education faculty (Censtant $) 


Type ef 


Varieble 


Pelicy 


Exegenous 


Facters Influencing 
¥airiable Values 


Ministerial budget con- 
straints and university 
salaries policy 

General economy and the 
job market 


Operating cost distribution in 
teacher education institutiens 


(%) 


Faculty salaries, nen-academic 


staff salaries, fringe benefits, 
equipment and supplies, utilities 


and taxes, all ether expenses 


Ministerial budget con- 
straints and university 
budget decisions 
Inflationary pressures 
affecting budget cate- 
gories 


Total operating cest cf teacher 
education institutions (Constant 


Ministerial budget con- 
straints and university 
budget decisions 

Values of ether model 
variables 


ene Ge ED > Ow ae Ges Se ES SF SF 8 SS OO OD OD SD SS SS OSD OF SS SS SS OS SS Oe SSS OOOO OE HO OS eee oe oe oe ew oe ee ew oe 


Annual total operating cost 
change (%) 


Ministerial budget con- 
straints and university 
budget decisions 

Values of other model 
variables 


Ratio of inservice per student 
cost to preservice per student 
cost 


Ministerie!l decisions on 
funding per student, 

student fees, and univer- 
sity budget decisions 


om oe ee Oe ae 2? GS 6 OE Gb Ge GS aw = aS ES quan es Ne Se OT OSS SOS SS SS See eee ee eee eee em ke oe ee ee ee es a oe oe 


Operating cost per student 
(Constant $) 


Operating cost per newly—hired 
graduate of preservice teacher 
education program (Constant $) 


Pelicy 


ECndogencus 


Policy 


Endegenous 


= Stee 


Ministerie] and univer-— 
sity budget decisions 
Values of ether model 
variables 


Ministerial and univer- 
sity budget decisions 
Values of other model 
variables 


Appendix 1 (Continued) 


Model Variable 


Index of overating cost per 
student (1977-78 = 100) 


Type of 
Variable 


Policy 


Endogenous 


Factors Influencing 
Variable Values 


Ministerial and university 
budget decisions 

Values of other model 
variables 


ee OE eS Ss ES EP SD SE DS SSF SF SS. EF SO SS SD. EE SP eS SSF Be FD DD BS OES OPO OS OSS OOOO 


Index of operating cest of 
newly-hired graduate ef a 
preservice teacher education 
program 


Policy 


Endogenous 


Ministerial and university 
budget decisions 

Values of ether model 
variables 


*FLEXOR is an acronym for the Flexible Operations Review series of 
simulation medels held under copyright © by B. L. Hansen, 1978. 
All rights reserved. Excepting only The Commission on Declining 
School Enrolments in Ontario (CODE), ne other use of the model(s) 
or reproduction thereof or therefrom is authorized without the 
express written permission of the cepyright holder. 
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PUBLIC AND SEPARATE SCHOOL ENROLMENT PROJECTIONS 


TABLE 1 


FOR THE PROVINCE OF ONTARIO 1977-86 (Watson/Quazi Estimate 1) 


Year 

1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 


1986-87 


in 320.06) 
e296 ..7 09 
1.273.840 
Tec G76 
1.257.484 
ese Sore Wee 
152475121 
ec oe ce 
W235 492 | 
15237 2473 


Cumulative 
% Increase 
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ea 
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4) 
i) 
hes) 
7) 
0) 
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601,903 
579,416 
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Cumulative 
%¥ Increase 


Secondary (Decrease) 


(0/22) 
('2;823) 
(5.8) 
(1021) 
(1Ae2) 
(16.9) 
(ea) 
(17.8) 
(18.3) 


Total 


1.944 
Leo 
Lees Wee) 
1,841 
1,810 
N70 
14758 
1,746 
1.741 


1,740; 


mass) 
50.37 
»743 
,194 
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»841 
,423 
.374 
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% Increa 
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Table 5 Estimated Number of Undergraduate Students and 


Full Time Faculty in 1977-78 and the Projected Student 
Faculty Ratio of Pattern 2, 1986-87 ke 


1977-78 1986-87 
No. of 
Stu- Faculty 
dent/| Total Assuming 
No. of Fac- |Enrol- Retire- Student/ 
BAe No. of 5 ulty iment of ments and Faculty 
Institution Students’ Faculty ‘Ratio|Pattern 2 No In-Hires Ratio 
Brock 268 15 L739 240 10 24.0 
Lakehead 357 21 17,0 233 18 18.0 
Laurentian 140 12 og Ys 140 Tz (fa OR 
Nipissing 219 15 14.6 150 13 11.5 
Ottawa 413 52 7.9 336 44 7.7 
Queens 910 76 et A B 762 68 Ish. 2 
Toronto 1,879 110 These 1,478 102 14.5 
Western 1,057 97 10.9 860 82 i .5 
Windsor 45] 28 Ta7 329 26 Ve «7 
York 205 19 Bie 168 17 9.9 
OTEC'S S12 oe De mille eee 60° 8.4 
Total ey a 516 1350 5,200 452 Ww .5 


1 Preliminary information from the Ministry of Colleqes 
and Universities. 


2? Underaraduate faculty numbers estimated from data provided 


by teacher education institutions. Total is not the same as 
ae in simulations because this total is restricted to full 


time faculty. 
3. Estimated from Statistics Canada data. 
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Table 7 


Total BIU's and GFU's, 1977-78 


Institution 


Brock 
Lakehead 
Laurentian 

Nipissing 
Ottawa 
Queens 
Toronto 
Western 
Windsor 
York 


Total 


Total BIU's and GFU's 
all universities 


(1) 
Education 
BIU's 


and GFU's 


me rae 
664. 
240. 
437. 
14,603. 
2061, 
36755. 


oO. mo iA~ st TW iO = Fo) TO 


2.182. 
1,149.2 
263.5 
12,893.2 


mes Fe 


(2) 


University 


BIU’s 


5,290), 
54356. 
4,854. 


7507 


24,705. 
22,430. 
65,509: 
BZ yoo de 
15,401. 


25,314. 


205,653. 


322,083. 


and GFU's 


Ss 


Education BIU's and GFU's as a Percentage of 


100(1 
(22 P4 Rank 
10.06% 3 
12.40 2 
4.96 9 
55.33 1 
6.49 7 
9.19 4 
5.48 8 
6.63 6 
7.46 5 
1s DS, 10 
6.27% 

4.00% 


Table 8 


Institution 
Brock 
Lakehead 
Laurentian 
Nipissing 
Ottawa 
Queens 
Toronto 
Western 
Windsor 
York 
Hamilton OTEC 


Toronto OTEC 


1975-77 Graduate Placements 
Overall 

Weighted 

Rank 


Reqional 
Rank 


6 
7 
8 
11 


tO 


a9 


Provincial 
Rank _ 


8 
lie 
] 
6 
9 


a 


6 
10 
A 


a 


mo WO 


Recapitulation of Institutional Rankinas 


1977-78 
Income 


Proportion 


Ranke. 


3 


d 
9 


a! 


NA; 


Table 9 


Prejectiens, 1977 threugh 2001.* 


Year 
1977-78 
1978-79 
1979-80: 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1927-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2000-01 
2001-02 


*Provided by Mr. Said Quazi, 0.I.S.E. 
- 40 


Elementary 


1,328,193 
1,294,640 
1,262,551 
1, Jab evo 
1,224,558 
1,218,645 
1,213,866 
1,204,538 
1,194,299 
1,192, 366 
1,195,410 
1,203,041 
1,209,885 
1,221,451 
1,230,490 
1,238,533 
1,245,022 
1,250,027 
1,253, 360 
1,254,787 
1,254,575 
1,252,402 
1,247,676 
1,240,847 
1,232,358 


Secondary 
613,830 


618,467 
615,883 
601,339 
585,035 
561,091 
538,528 
524,316 
518,480 
513,370 
511,484 
507,294 
500,075 
489,105 
485,341 
485,023 
488,341 
491,123 
496,855 
501,043 
504,719 
507,851 
511,038 
513,984 
516,390 


Omtarie Public and Separate Scheel Enreluent 


Tetal 


1,942,023 
1,913,107 
1,878,434 
1,842,709 
1,809,593 
1,779,736 
1,752,394 
1,728,854 
1 712779 
1,705,736 
1,706,894 
1,710,335 
1,709,960 
1,710,556 
1,715,831 
1,723,556 
1,733,363 
1,741,150 
1,750,215 
1,755,830 
1,759,294 
1,760,253 
1,758,714 
1,754,831 
1,748,748 


Table 10 Simulation Recapitulatien 


Assumptions and/or Values ef Variables 
Variable Name #12. #13 #14 #15 #16 #17 #18 #19 


Elementary pupil/teacher Meves frem 23.50 te 22.00 im 1983 and 
ratie remains at this level thereafter. 


SS DS SP SP SY SS SD SS SD SS SS SP SS SS SD SS SS SP SS SD GP SD CD SS OL ST SP GF ED SP SP SP OP GP SP SP OP SS EP SF ST SS SS SP SS CS GS SS SS SP SS OS OS GD OD OP OS OD OP = Ow EE OE eS = ow 


Secondary pupil/teacher Moves frem 17.00 te 16.00 in 1982 and 
ratie remains at this level thereafter. 


Percent withdrawal ef Assumed at 6% and 4% respectively for 

scheel teachers elementary and secendary until iacreased 
retirements beginning im 1992 cause 

went st = = - t_be tel withdrawals) telincresseiaccer(ieai. 

Percent withdrawals by Age Age 90 90 Age Age 90 £90 

schoel teacher retire 65 €é5 Rule Rule 65 65 Rule Rule 

meats 


Percent ef new teachers 
te be hired from teacher 
education institutions 


Number of admissions (pre- Elementary 

service) per teacher edu- 1.25 1.40 1.25 1.40 1.25 1.40 1.25 1.40 
cation institution grad Secenda 

uate hired 2572.00) Foes 2.00: 1.25 2.00 1. commence 


Number ef imservice Assumed te increase steadily frem 1,023 
admissions FTE in 1977-78 te 1,700 FTE im 1986-87 
and follewing years. 


Net percentage ef teacher Assumed at —3% per annum threugh 1986-87, 
education institution decreasing steadily thereafter to a net 


<2 @> Gp a= a «> SE ED SED SS GES AP ES GS GES SSE GN GES GE GU GW SS GD SS ST GH SEs A aS ED GES CD ED UP GS ST @ SD OD GS OW a> OS a= UE aS Bae aw apaw 62 ean a= a am Se am > SS a= a as oe 


Career progress payments 
(%) to teacher education 


institution faculty 


Total eperating cest ef 
teacher educatiex insti- 
tutiens 


Inservice/preservice ratie 


ef cest per student 


Zero percent through 1986-87, increasing 
steadily te 1.00% im 1996 and following 


Deeline of 3% per annum im real terms 
threugh 1986-87 amd imprevirng steadily 
thereafter te stabilize at an annual 


SE OF ED SS 6 OWES SS a> o> OW SS GE ee SP AS GS GS a EPaw BS oeer a= ap EAS G22 SS 6D Coe ome: GaP GOD at ce ED aD a oe 


Assumed at 80% in 1977-78 increasing 
steadily te 100% iw 1987-88 and 


— oe <8 ©® ee > oe ee ee ee ee es ee ee ee ee ee ee ee ee 8 we es ee 0 8 oe ee oe a ee ee ae eee ee ee 


cL°O 
78°O 
¥8°O 
86°0 
€S*T 
00°T 


99°0 
vL°O 
9L°O 
L8°O 
Be°T 
00°T 


on ae 
tc 
CGT 
OL*T 
ch Cc 
00°T 


BOIL 
OS*T 
O91 
Set 
GS*2 
00°T 


Lg*tt 
vO°Or 
62°8 
cL 
pK i" 
Gritc t 


€T°Ol 
8L°s8 
6S°L 
€L°9 
88° 
Gr'cl 


OOL‘T 
eft) Mga t 
OOL‘T 


86°0 
T6°0 
88°O 
86°0O 
5. | 
00*T 


98°0 
T8°0 
8L°O 
98°0 
8e°T 
cO*T 


PertH 
e,enpBIy 
red y4se9 
ge xepul 


vS°l 
9”°T 
TS°t 
GE. al 
Cec 
0O°*T 


Edt 
c9*T 
v9°T 
Lg°T 
GS*¢ 
00°T 


FROPNYS 
ded 4se5 
je xepul 


c6°8 
T0°6 
Be" 
$c°L 
Le°s 
Gr*cl 


OTP RY 
AZ [NIV 


/yuepnys 


vOTAITa@suy 


000‘€ 
9Lc‘Z 


Ocg‘T 
€sg‘T 
Crr't 


@oOTALasS ary 


SuCTSSTUpy jo # 


6S°T 
BS°T 
cS°T 


6S°T 
gS°T 
€S°T 


CTP BY 
SUCTSSTWPY 
edTALaseaig 


cy'9 
Sa 9 
OL*T 


02 
02 


~ 


Oc 
%OG 


(%) @}y8y Sl|eYIV,s, 


quewmertyey 
Layove) 


MeN jo 
quedlaj 


ZO-T00Z _YFnery, Su-LLET ‘SPTAETARA VOTINZTZIUL WeTyBonp, Leyowey Ay JO Senta 


cO0-T00e 
L6-9661 
c6-T66T 
L8-9861 
Co S6T 


cO0~TO00C 
L6-9661 
c6-T66I1 
Le-986l 
C8-T286l 
BL-LL6I1 


cO-100¢ 
L6-9661 
c6-T66T 
L8-S9861 
C8-T86l 
SL-LL6l 


cO-TON%¢ 


L8-9861 
C8161 


SL-LL61 CI# 


Iva), pae 
1equny 
WOTYPBTUMIS 


Tt ®19*L 


42 


2D SD 8 SUSE OS OO ® 68 SS > OD SP wap os ees o> Be Ss Sw © as ow oe es oe 8 oes ee ew SES ED EE OE SOS AS SD SS SP SE GSS SS SS SS ED oS GS GB Ow a ae ow oS GS a oe > ar owe as SOS SP 68 68 OS SP Se oe 6 SS CD ee > ee oe a es a ee ow 8 owe owe a ees 


Le°Oo 
vr’O 
67°0 
6S°0 
98°0 
00°T 


6$°0 
0L°O 
88°O 
€0°T 
ve°T 
00°T 


€2°€¢ 
99°8T 
8c° vI 
OT°eT 
92°6 
Sr°?r 


00L‘T 
OOL‘T 
00L‘T 
OOL‘T 
€ce‘t 
€z0‘T 


00S‘z 
689‘°¢ 
LS6‘€ 
Brass 
901 ‘€ 
869‘S 


6S°T 
8S°T 
€S°T 
vS*T 
vS°T 
GT°?e 


cO-T00¢ 
L6-966T 
TO-T66T 
L8-9861 
c8-T86T 


BL~-LL6T 61# 


SPP ESS OEP SD GS SS eS OD WS ESS OS SD SSD 2 2s BOS 6 =P GD we ass = GE ON GS cw GE = oD SP AD SS SEES GES CSS SE SEP GE Gow GE ES ae ee SD Re > GS am os aa 6S a= OS ab aw oe ea SS coe ED Ce ED Sh Ss GS 9 GS 9 Oe a SS om se a os oe ee 


S¢°O 
cro 
9¥°O 
$s°O 
T8°0 
00°T 


€L°0 
$3°0 
TO°T 
LT°T 
vS°T 
00°T 


88°S8T 
TS°ST 
vS°et 
T9°OT 
90°38" 
Gr°ct 


004 ‘T 
OOL‘T 
OOL‘T 
00L‘T 
Cee ‘Tt 
€c0*T 


BLL‘S 
pry’, 
9c ‘¢ 
6592 
67S ‘2 
869‘S 


AD SS SED GES OES EP CE Sw abe Ge ED SS GRP EE NH aE Ss TD OTHE BPE GIS ID DS aA? ONS GTP GED GP EWP OD SUP SNS Gs GP GD GP GS GS GS SH SS we os eae ows ow <S 


9S°0 
Z2S°O 


68°0 
¥8°O 
68°O 
vO°T 
ve°T 
00°T 


7S°ST 
89°ST 
ST’ vt 
c6° TT 
92°6 
Sv°cr 


oon ‘T 
OOL‘T 


Toe i 
Ge°T 
Sc°T 


BS°T 


BS°T 


OS 
O¢ 
OS 


c0-TO007¢ 
L6-966T 
CO~T66L 
L8-986T 
C8~T86I 


BL~LLOI SI# 


c0-T00¢e 

L6-966T | 
CE~-TS66I ! 
L8-986T 4 
C8-T85T < 
SL-LL6T LT# , 


SP SB ES ODES G2 SF 29 88 CDEP > Ghee 2 «SB GP Oe aes ew Ges es a &® a o> Saas OS es 2S an ES as BP ED SP SS GD SP GS aS SSS SD 2S ow GS as SS a ST OT GE a SP GS Cn a ces OS GS OP @7 aU ee a 2 SO Ge GSS GS SP GE GS CHS OD ow OS OS ae => = oe 6 Gs SS ow aw 


PerTH 
oyUNpBIH 
red 4805 
ge xepuy 


ZO~TOOT Gnezyy SL-LLET ‘SOT Qetzs, wetznyTysU] weTZwoNpy royowss Lay ze sents, 


$O°T 
86°O 
cO°T 
SL51 
yS*T 
00°T 


PROpnys 
red 4800 
g@ Xxepul 


ST°EI 
gc°El 
Tr°2t 
Sv°OT 
90°8 

Ge°zr 


OTT SY 
A4[noey 
/yeepNYS 


OOL‘T 


SSTALOSET 


sueTsstupy je 


v61‘'E 


STAs eid 


OTz ty 
sueTssTupy 
@oTAIOS0eig 


ZaeuserT ey 
LOeYORVe] 


0S 
OS 
0S 
OS 
iOS 
$05 


SIIYSPe] 


ASN Jo 
quesleg 


ponurqued) IT °Tq*l 


cO~T002 
L6-966T 
26-T66T 
L8~936T 
C8~TS6t 


SL~-LL6I Ol# 


IBeo] pues 
Iequny 
BOTzyelLNaTrs 


oS°ST GUL S* ~DOL ST CLO‘ ¥ 6S°T 68°T OS Et 


ST°€I v68‘y OOL‘T v6T‘'E fat 68°T OS 9T 70-1002 
g9°ST ecs‘s ooL‘t th Oe 7 8S°T 8S°T OS ri 
Se°Ct 6L6‘% OOL‘T 6L7‘E€ Go°1 g@S°T OS 91 16-9661 
SI° vt EOC eS’ -OOL*T Lo9‘¢ €S°t oh al OS i 
tv°cer 999‘ OOL‘T 9S96‘72 gco°T ht | OS 91 26-1661 
Z6°TT G68‘ry OOL‘T G6I‘E ¥S°T 2 ee OS LI 
Gy°OT T6c‘y OOL'T 16S‘z Co-1 a Gs & OS 91 L8-986T 
97°6 6zv‘y €c2C'T 901 ‘€ ¥S°T 9I°T OS rt 
90°8 zse‘e€ 6 €zest 67S °Z $c°T 9I°T OS 91 Z8-186T 
S¥°cI Teta9e tc" t 869°S Glog Stat OS Li 
Sy°Zl 1cb*9.  €c0*T 869°S GI°?2 Ct°t 0S 9T SL-LLOI 
tz ey [BzeOL @ITALIOSET @ITAISZOId Bee y.| ey: | petty Taequnh Ieazy 
AZT RIV SaSTSstupy VusmeLt7eyY SLayoesy Wetqz Bsplnwts 
/r#epnis SUCTSSTUPY Je IS qann PITAIOSIIT Laqovey ge % SB 


SLl@yOCel MON 


“LT PUt OT SLOEQUNN BWerperuea4rs 
‘saTQUIIBy, WeTzwonpy Teyosel Aoy go sanytBa je wotqzetngrtdecsey zt eget 


- 44 


: i 1 aa - “ red 7 . 
netesix os sednal + - d « > a ~ 
“ + — n Ss 7 vy G&G oat ,_ & m = <~ fy > 
pine xeduey | oo2% $4 a a +o 3 16 + 2a - : 
g fe ict + > . . 9-956 | 
; f S8seltteeoe otites erveisesT weital asi? : i 
= > « 2 e 7 4 “<, =—@ : 
= . a ; a % 
oe : '2c280¢ teat 
7 » — a a I ene a > i 


shee 
a 


